Hepatocellular carcinoma (HCC) is very rare during pregnancy and has a worse prognosis in pregnant women compared to those who are not pregnant. We present a case of HCC in a 41-year-old pregnant patient who was referred to our academic hospital. The patient presented with chief complaints of abdominal pain, jaundice, edema and hypertension. Laboratory results were notable for elevated liver enzymes and features of microangiopathic hemolytic anemia with normal alpha fetoprotein (AFP) and elevated cancer antigen 125 (CA125). At laparotomy for termination of pregnancy, multiple massive lesions were detected in the liver. Histologic evaluation showed features of HCC. HCC must be included in the differential diagnosis of any pregnant patient who presents with elevated liver enzymes and hemolysis.
INTRODUCTION
Hepatocellular carcinoma (HCC) is an important, rare entity during pregnancy. 1 The age-standardized incidence is approximately 1 per 100,000 women in the United States 1 and few cases have been reported since 1957. [2] [3] [4] HCC is aggressive during pregnancy and has a poor prognosis with an overall one-year survival of 23%, 5 which could be explained by two main etiologies: estrogen elevation which accelerates the evolution of HCC and immune suppression during pregnancy. 4 It is associated with fetal loss in 42% of cases. 3 We present a case of HCC in a 41-year-old pregnant patient who referred to our academic hospital with abdominal pain, icter, laboratory features of microangiopathic hemolytic anemia and low alpha fetoprotein (AFP).
CASE REPORT
A 41-year-old pregnant woman referred to our hospital in the 22nd week of gestational age with right upper abdominal pain and jaundice. She had mild abdominal pain six weeks before presentation which was aggravated one week before admission. Abdominal pain was not relat-ed to food intake and referred to her right shoulder. Four days before admission, she had icter, tea colored urine and edema in her lower extremities. She had nausea and vomiting but no headache, blurred vision or bleeding was mentioned. She mentioned fatigue and hypertension from the eighth week of pregnancy. A past history was remarkable for two abortions and one live birth prior to this pregnancy. She took only ferrous sulfate and aspirin in this pregnancy and no other drugs, herbal medicines or oral contraceptives (OCPs).
There was no history of blood transfusion, hepatitis or exposure to aflatoxin in her past history however her father died from HCC due to hepatitis B virus (HBV).Laboratory investigations showed features of microangiopathic hemolytic anemia that included schistocytes, elevated prothrombin time and erythrocyte sedimentation rate (ESR), and negative viral markers(negative HBsAg and HBcAb). Differential diagnoses of HELLP syndrome, thrombotic thrombocytopenic purpura (TTP) or acute fatty liver of pregnancy (AFLP) were made for further evaluation and management.
She seemed ill and icteric at admission but not toxic. Her blood pressure was 110/70 mmHg with a pulse rate of 110 beats/min, respiratory rate about 18/min and oral temperature of 37 0 C. Conjuctivae was pale and sclera was icteric. Jugular venous pressure was normal. Pulmonary sounds were diminished in the basal parts but cardiac examination showed no abnormalities. Her abdomen was tender, particularly in the right upper quadrant, but without rebound and guarding. Lower extremities had 3+ pitting edema and there were ecchymotic lesions at previous injection sites.
Laboratory examination showed leukocytosis, anemia and lower limit platelet counts. Blood electrolytes were normal but there was direct hyperbilirubinemia and liver enzymes showed a cholestatic pattern. Lactate dehydrogenase (LDH) was elevated and haptoglobin was low. Peripheral blood smear showed features of microangiopathic hemolytic anemia that included target cells, tear drop and nucleated RBCs, and numerous schistocytes. Urine analysis was positive for microscopic hematuria and proteinuria.A 24-hour urine collection showed 226 milligrams of protein.
Viral markers of HBV and HCV, autoantibodies and Adisintegrin-like and metalloproteinase with thrombospondin type 1 motif (Adamts)-13 antigen and antibody (markers for Thrombotic Thrombocytopenic pupura=TTP) were all negative. AFP level was 90.7 and cancer antigen 125 (CA125) titer was >1000.
Transabdominalsonography showed a normal fetus with a gestational age of about 23 weeks and normal amniotic fluid in the breech position. The liver showed a coarse echopattern with a diameter of 20 cm. The biliary ducts were normal and the gallbladder was contracted. No lesion was noted in the portal vein, which had a diameter of 10 mm. The inferior vena cava and suprahepatic vessels were normal. The pancreas, spleen and kidneys were all normal. There were no ascites, however bilateral pleural effusion was detected.
A possible diagnosis of HELLP was made and supportive care for correction of coagulation disorder with fresh frozen plasma (FFP) and corticosteroids were administrated. Because of deterioration in her mental state in conjunction with an increased bilirubin level and international normalized ratio (INR), the pregnancy was terminated. Vaginal delivery was not possible because of the patient's decreased mental state so a cesarean section was performed. The fetus was delivered and transferred to NICU but expired because of immaturity. At laparotomy, approximately one liter of ascitic fluid was noted in the abdomen and the liver had multiple malignant appearing mass lesions, which were biopsied with wedge resection. Pathologic evaluation showed sheaths of malignant hepatocytes typical of HCC (Figure 1) .
After delivery the patient experienced progressive loss of conscious along with multi-organ failure and unfortunately died after a few days.
DISCUSSION
HCC during pregnancy is very rare and only 48 cases have been reported since Roddie's first report in 1957 until 2010 according to a PubMed literature review.
We report this case who had unusual presentations. The incidence of HCC in pregnant women is about 1 per 100,000, 5 of which most reside in Africa and Asia. 2 According to the literature, the mean age of pregnant women with HCC was 28.9±4.4 years after 1995. These women had fewer pregnancies, fewer signs and symptoms, and higher survival rates compared to women diagnosed before 19953 who were older (31.4±7.2 years), diagnosed late in pregnancy and many of whom received no curative treatment. 3 Choi et al. 3 have shown that in the African or Asian race, particularly among the Chinese, HBV and OCPs are the main etiologies for HCC during pregnancy. 7 Our case had negative HBsAg, HBcAb, and HCV Ab levels and had no past history of OCP consumption.
Our case was 41 years old and diagnosis was made in during the fourth pregnancy.
The risk of HCC increases with parity 4 as shown in the present case but is very low in those who are HBsAg non-carriers, with an incidence of 0.55 per 100,000 in women reported by Fwuet al. 8 HCC is rare during pregnancy because of the lower incidence of HCC in women during the reproductive years and infertility that is due to cirrhosis. 2 Pregnancy may have an adverse effect on the progression of HCC because of the effects of estrogen viral hepatitis carcinogenesis, 9 however some authors disagree. 2 Late menopause, early menarche, OCPs and multiparity have been reported as risk factors for HCC, again suggestive of the negative impact of pregnancy on HCC. 10 Estrogen can increase hepatocyte mitosis, hypervascularity, free radicals, reactivate HBV and decrease humoral immunity. 11, 12 HCC is asymptomatic in its early stages during pregnancy but right upper quadrant pain or the presence of a mass, weight loss and hepatomegaly have been the most frequent presentations, however our case presented with nausea and vomiting and abnormal liver enzymes which have been rare in reported cases (each, 6.4% in the literature). 3 Our patient had hemolytic microangiopathic anemia, which was not found in previous cases and had no history of weight loss. In addition, a family history of HCC was only found in 8% of cases 3 , which again was present in our case.
In our case, the AFP level was about 90ng/ml and unusual for HCC. Maternal AFP levels are used to screen for Down Syndrome or neural tube defects and it has been suggested that elevated AFP in a pregnant patient with a normal fetus is indicative of maternal disease, particularly HCC. 1 However AFP screening for HCC lacks sensitivity because it depends on maternal weight, age, diabetes and ethnicity. Previous studies have shown that 10% of pregnant women can have HCC with normal AFP levels and 55.3% have AFP levels less than 400 ng/ ml, thus AFP alone has a high positive predictive value. 3 CA 125, which is primarily used for ovarian cancer could be rarely elevated in HCC; elevations more than 1000ng/dl as seen in our patient have been previously reported. 13 Other laboratory abnormalities that include hyperbilirubinemia, prolonged of prothrombin time and hypoalbuminemia, which were present in this case have been reported in less than 10% of previous studies. 3 Our patient also had multiple lesions and her Barcelona Clinic Liver Cancer Staging System (BLCL staging) was stage 4. Choi et al. 3 reported 33.3% of their patients had multiple lesions and 21.7% were BLCL stage 4. 
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